The Wyoming pocket gopher (Thomomys clusius) is among the least understood species of Geomyidae. It was petitioned for listing under the United States Endangered Species Act in 2007, but found not warranted for listing because of the poor state of knowledge. As of 2008, it was only known from a handful of specimens and a coarse, qualitative assessment of the landscape from which they were collected. To begin resolving this problem, we investigated the distribution and habitat use of T. clusius by conducting pocket gopher surveys across its known range and the adjacent, previously unsurveyed, landscape. We compared habitat features at sites occupied by T. clusius to unoccupied sites and those occupied by the common northern pocket gopher (T. talpoides). We found that T. clusius was uncommon throughout a very limited range that was completely encompassed by T. talpoides, and that habitat occupied by the 2 species differed. In contrast to T. talpoides, T. clusius was more restricted to areas with Gardner's saltbush, often in combination with other moderately halophytic species typically found in relatively flat areas of fine-textured soil. Its restricted range, relatively rarity, and association with limited habitat all suggest that T. clusius could be sensitive to habitat change. As such, monitoring populations in the face of impending changes may be important to its long-term conservation.
The Wyoming pocket gopher (Thomomys clusius) has been the subject of only 1 published paper but has, nonetheless, undergone repeated taxonomic and biogeographic revisions and remains one of the least understood species of Geomyidae. The type specimen was collected in 1857 by Dr. W. A. Hammond approximately 30 km southwest of Rawlins, Wyoming, but it was not described until 18 years later (Coues 1875) , when it was designated a new species (T. clusius). It was later considered a subspecies of the northern pocket gopher (T. talpoides clusius-Bailey 1915; Long 1965) , although the type specimen remained the only example of the taxon in museum collections until the mid-20th century, when collectors began classifying small, light-colored gophers throughout the central Rocky Mountains as T. t. clusius. At that time it was considered a common subspecies occurring from central Colorado to southern Montana, until Thaeler and Hinesley (1979) used chromosome number to conclusively identify T. clusius as a full species restricted to a small area of south-central Wyoming ( Fig. 1) . Although some authors continued using the subspecific classification (Hall 1981) , T. clusius is now widely recognized as a distinct species (e.g., Wilson and Reeder 2005) , the range of which is completely encompassed by that of northern pocket gopher (T. talpoides).
Although taxonomically defined more than 30 years ago, no confirmed T. clusius has been reported since the work of Thaeler and Hinesley (1979) , nor has any research been conducted on the species. This lack of data was largely caused by its cryptic, fossorial nature, which meant that time-intensive trapping and karyotyping were necessary to determine site occupation, and to the fact that its suspected range fell entirely within a remote region of Wyoming. The only ecological information for the species was a general habitat description by Thaeler and Hinesley (1979) stating that it occurred in ''welldrained, gravelly soils along ridgetops . . . in association with Sarcobatus (greasewood) spp.'' This lack of scientific understanding led to persistent uncertainty regarding identification, distribution, habitat use, and abundance of T. clusius, which forced scientists and managers to make assumptions about its life history based on inference from studies conducted on T. talpoides (Keinath and Beauvais 2006) . Over the last 15 years, oil and gas development has spread across large portions of the putative range of T. clusius. This rapid development raised w w w . m a m m a l o g y . o r g 803 concerns about potential habitat destruction, disturbance, and fragmentation; caused T. clusius to be designated a species of conservation concern by multiple state and federal agencies; and was the basis for a petition to list it under the United States Endangered Species Act (Biodiversity Conservation Alliance and Center for Native Ecosystems 2007). Despite this attention, the status of the species remains unknown.
Here we report the 1st ever systematic investigation of the habitat associations and distribution of T. clusius. We had 3 primary objectives. First, we wanted to provide resource managers the ability to use habitat information to assess which pocket gopher species was most likely to occupy a given system of burrows. This would reduce the need to trap animals, which is labor intensive and largely impractical for evaluating the many locations slated for energy development, thereby minimizing disturbance to potentially restricted populations of T. clusius. Second, we wanted to increase our understanding of habitat partitioning between T. clusius and other pocket gophers as a 1st step toward assessing interspecific competition as a potential conservation concern for T. clusius in the face of changing land use and climate in south-central Wyoming. For example, in a similar study conducted by Hoffman and Choate (2008) , the common Geomys bursarius and rare Cratogeomys castanops were thought to be sympatric, and thus direct competitors, until closer examination revealed habitat partitioning, which caused displacement by G. bursarius to be eliminated as a potential threat to C. castanops. Given these 2 objectives, it was necessary that the habitat variables we investigated were both representative of pocket gopher habitat use and easily incorporated into site evaluations by resource managers. We therefore selected habitat variables that could be easily measured by inexperienced biologists and that were consistent with literature investigating habitat relationships of other North American pocket gophers (e.g., Howard and Childs 1959; Verts and Carraway 1999; Hoffman and Choate 2008; Connior et al. 2010) . Finally, we wanted to provide a refined estimate of the distribution of T. clusius that could inform development plans and future survey and management of the species.
Gopher surveys and habitat investigations were predicated upon accurate field identification of T. clusius, which has not been attempted since it was defined as a species by Thaeler and Hinesly (1979) . Therefore, we had an ancillary objective to reevaluate and clarify field identification criteria suggested in that study. The description by Thaeler and Hinesley (1979:483) of morphological characteristics of T. clusius was as follows: ''dorsal pelage uniform in color with no periauricular patches, and no differences in color between the cheeks and the dorsal part of the head; pelage with a distinctive yellow cast, especially in young animals; margin of the pinna fringed with white or whitish hair.'' Many gophers captured in central Wyoming are light colored and loosely fit this description, so it was unclear which, if any, of these characteristics were diagnostic. We assessed the morphological identification characteristics of Thomomys spp. within the purported range of T. clusius, which includes T. idahodensis, another little-known species occurring in western Wyoming and eastern Idaho, and T. talpoides, which is common over much of the western United States and throughout the range of T. clusius (Fig. 1) .
MATERIALS AND METHODS
Study area.-Field surveys encompassed an area of approximately 32,000 km 2 centered on previously published occurrences of T. clusius in south-central Wyoming (Fig. 1) . This area ranges from 1,980 m to 2,440 m in elevation and is characterized by cold winters, warm summers, and 30 cm of annual precipitation (Wiken et al. 2011) . Big sagebrush (Artemisia tridentata) steppe is the prevailing vegetation community, with scattered areas dominated by Gardner saltbush (Atriplex gardneri), yellow rabbitbrush (Chrysothamnus viscidiflorus), winterfat (Krascheninnikovia lanata), and greasewood (Sarcobatus vermiculatus). Dominant grasses include Sandberg bluegrass (Poa secunda), western wheatgrass (Pascopyrum smithii), and Indian ricegrass (Achnatherum hymenoides). Terrain is moderate with occasional interruptions by hills, plateaus, terminal lakes, and badlands. Entisols and Aridisols are the primary soil orders derived from Tertiary and Cretaceous sandstone, claystone, and shale (Wiken et al. 2011) .
Approximately 70% of the study area consists of public lands administered by the United States Department of the Interior's Bureau of Land Management. Human habitation is limited in the study area, although livestock grazing at relatively low densities is widespread. The cities of Rawlins and Rock Springs mark the eastern and western edge of the study area, respectively. Fossil fuel and mineral extraction is the predominant human activity throughout the area, with the most intensive and rapid development south of Interstate 80 in the vicinity of Wamsutter.
Gopher identification.-We reassessed the identification characteristics of Thomomys spp. within the purported range of T. clusius (i.e., T. clusius, T. idahoensis, and T. talpoides). Published accounts demonstrated substantial overlap in morphometric measurements, suggesting that they were unsuitable for definitive classification (Thaeler and Hinesley 1979; Clark and Stromberg 1987; Verts and Carraway 1999) . This led us to focus on qualitative pelage characteristics, particularly dorsal pelage and postauricular pelage based on the account of Thaeler and Hinesley (1979) , which we assessed by examining a representative sample of museum specimens of T. clusius, T. idahoensis, and T. talpoides that were collected from central Wyoming in the early to middle 20th century (Supporting Information S1, DOI: 10.1644/13-MAMM-A-226. S1). In tandem with our survey efforts, McDonald and Parchman (2010) collected genetics samples and conducted a molecular study that found T. clusius to be genetically distinct at the species level. Using pelage characteristics, we identified gophers that were analyzed by McDonald and Parchman (2010) , and the molecular analyis was used to refute or support that identification.
Gopher surveys.-Pocket gopher surveys were conducted by several organizations (see ''Acknowledgments'') in the 3 years following the 2007 petition to list T. clusius under the Endangered Species Act (Biodiversity Conservation Alliance and Center for Native Ecosystems 2007). The Wyoming Natural Diversity Database trained surveyors on gopher trapping and identification, advised surveyors on sample site selection, and compiled the resulting data. Potential sampling units consisted of quarter sections (standard units of the United States Public Land Survey System equivalent to 65 ha) of public land that were assessable by hiking up to 1 km from public roads. Surveys began in those sampling units geographically nearest historic sites for T. clusius (i.e., those from Thaeler and Hinesley [1979] ) and progressed to the nextnearest units that were at least 16 km from the last set of sites. This process continued until we were relatively confident that we had captured the bounds of the species' range. Each surveyed quarter section was completely searched for gopher mounds by teams of researchers walking parallel transects positioned to cover the whole area. Gophers were trapped in the collection of mounds showing the most extensive and recent activity using both XLK Sherman live traps (H. B. Sherman Traps, Inc., Tallahassee, Florida) and locally made gopher traps based on a design by Howard (1952) . Traps were baited with carrots and placed in burrows showing recent activity (i.e., fresh surface mounds), by excavating mounds to the level of the main tunnel, placing trap openings in the main tunnels, and back-filling around traps until only the closed end protruded above the surface (Supporting Information S2, DOI: 10.1644/13-MAMM-A-226.S2). Gophers maintain closed tunnel systems that they defend from intrusion by other gophers and were caught when they attempted to repair tunnels thus exposed. Between 4 and 10 traps were deployed at each location, depending on the extent of gopher activity. Traps were checked twice per day for at least 3 days, or until at least 1 gopher was captured. Captured pocket gophers were weighed, measured (body, hind foot, and tail length), photographed, and released on site. Trapping and handling procedures were designed to minimize stress to animals, permitted through the Wyoming Game and Fish Department, and adhered to the guidelines for use of mammals in research of the American Society of Mammalogists (Sikes et al. 2011) . The depth and diameter of the tunnel where each gopher was captured were assessed by digging a soil profile perpendicular to the tunnel's main axis, thus exposing a cross section of the tunnel at the capture site (e.g., Supporting Information S2). Tunnel depth at the capture location was recorded as the distance between the soil surface and the middle of the tunnel, and tunnel diameter was measured along the vertical midline of the tunnel cross section. Tunnel metrics were compared between species using Mann-Whitney U-tests.
Collection of habitat data.-We collected habitat data at capture sites of T. clusius (n ¼ 21), capture sites of T. talpoides (n ¼ 42), and at the geographic center of quarter sections that were searched but where no visible pocket gopher activity was detected (hereafter referred to as reference sites; n ¼ 25).
Habitat data collected at these survey sites included vegetative cover and composition, soil density and texture, and topography of the surrounding landscape, all of which have been shown to be significant predictors of pocket gopher habitat use in other studies (e.g., Howard and Childs 1959; Thaeler and Hinesley 1979; Verts and Carraway 1999; Hoffman and Choate 2008; Connior et al. 2010) . Vegetation data included classification of the site according to the dominant ecological system (i.e., plant communityNatureServe 2013) and the dominant shrub, forb, and grass species within 20 m of the site. Because shrubs are the structurally dominant vegetation across our study area, we recorded percent cover of shrub species using a line-intercept method (Canfield 1941 ) along four 20-m transects centered on the site, 2 of which followed cardinal compass axes and 2 of which followed intercardinal axes. We estimated percent ground cover of forbs, grasses, litter, bare ground, and rocks (. 1-cm diameter) via eight 1-m 2 microplots placed at the 5-and 15-m marks of the shrub transects (e.g., Daubenmire 1959) . Soil composition was assessed via the hand-texture method (Thien 1979) , from which estimates of average percent clay, sand, silt, and particle size were derived (Shirazi et al. 1988) . Soil compressive strength was measured 5, 10, 15, and 20 cm below the surface in undisturbed soil using a pocket penetrometer. We recorded geographic coordinates and elevation using handheld global positioning system units, aspect using a compass, and slope using a clinometer.
Habitat analyses.-We ran a series of pairwise multiresponse permutation procedures (MRPPs) using all habitat variables to test for differences between T. clusius, T. talpoides, and reference sites, and explored individual variables using Mann-Whitney U-tests. MRPP is a nonparametric test of multivariate differences between predefined groups that does not have the distributional assumptions of similar parametric tests (e.g., analysis of variance), making it a desirable method for testing differences in nonratio data typical of ecological studies (McCune and Grace 2002) . The effect-size parameter reported from MRPP analysis is A, which describes withingroup homogeneity compared to the random expectation, where a value significantly greater than 0 suggests more similarity within groups than expected by chance (i.e., likely habitat selection by gophers). To conduct the test, we used the R implementation of MRPP in the vegan package using BrayCurtis distances with 999 permutations (Mielke and Berry 2001; Oksanen et al. 2012 ).
Significant differences in habitat use between groups (T. clusius, T. talpoides, and reference sites) based on MRPP analyses were explored using univariate Mann-Whitney Utests, and those variables that were significant were further explored using Random Forests (RF) to identify the variables most predictive of habitat differences. RF was used because it is a nonparametric, bootstrapped, ensemble classification method that implicitly resists overfitting and has been shown to be particularly robust with data structures similar to those in this study where there are large number of variables at relatively few sites (Breiman 2001; Cutler et al. 2007 ). Further, RF accounts for variable interactions, is relatively robust to outliers, and data rescaling and transformation typically required in parametric statistics are not necessary (Breiman 2001) .
We ran RF in R using the randomForest package with default parameters (Liaw and Wiener 2002) , and used the varSelRF package (Diaz-Uriarte 2009) to identify an optimal model based on a backward elimination of variables using cross-validation error as the measure of variable importance at each step, selecting the model with the minimum crossvalidation error. Independence of the final variable set was confirmed with Pearson correlation that showed no 2 variables had a correlation coefficient greater than 0.596. Variable importance was calculated using a combination of the mean decrease in accuracy and mean decrease in Gini statistics (Strobl et al. 2007; Nicodemus and Malley 2009) . To explore the relationships between gopher presence and habitat, variables in the final RF model also were used as input to a classification and regression tree (CART) model (Breiman et al. 1984) . We ran CART in R using the rpart package (Therneau et al. 2011 ) with a minimum node size of 2 and no maximum size constraint. The CART model was costcomplexity pruned to produce the smallest tree with the lowest cross-validation error (Therneau and Atkinson 2014) .
Distribution modeling.-We modeled the distribution of T. clusius by comparing environmental characteristics at sites of known occurrence with those of known absence and randomly located background locations depending on the modeling algorithm (see below). Modeling was conducted within a contiguous area defined by adding a buffer of 1 watershed (i.e., 10-digit hydrologic unit-Simley and Carswell 2009) to the probable range map (Fig. 1) . We considered environmental predictor variables encompassing climate, hydrology, land cover, soils, and topography to inform the distribution models (Supporting Information S3, DOI: 10.1644/13-MAMM-A-226. S3). Occurrence data used to build the distribution models included all locations where T. clusius has been positively identified in the past 5 years, many of which were submitted by collaborators (see ''Acknowledgments''). Capture locations from Thaeler and Hinesley (1979) were not used because of their age and geographic imprecision. Absence locations for T. clusius included reference sites and capture sites of T. talpoides, the latter of which represented absence of T. clusius at the level of burrow systems because pocket gophers are known to be territorial (e.g., Howard and Childs 1959; Verts and Carraway 1999) . Although sampling was fairly uniform, in order to reduce potential impact of spatially biased sampling on models we filtered training data, eliminating points within 800 m of another point, preferentially retaining presence points over absence points to maximize the number of presences available for modeling. This resulted in a balanced set of 72 training points (n ¼ 36 presence locations and n ¼ 36 absence locations).
To avoid the potential weaknesses of a single modeling algorithm (Zhou 2012), we created models using 2 algorithms, both of which have proven robust estimators of species distributions: RF (e.g., Garzón et al. 2006; Williams et al. 2009 ) and Maximum Entropy (ME- Elith et al. 2006 Elith et al. , 2011 . Performance of both models was assessed by calculating the area under the curve (AUC) statistic from receiver operating characteristic curve (ROC) plots using test points across folds in a 10-fold cross-validation framework (Hanley and McNeil 1982) . The RF model was additionally evaluated using the overall out-of-bag (OOB) error rate (Breiman 2001) . Input gopher occurrence data for the RF model were the 72 training points discussed above; otherwise the RF model was constructed as in the habitat analysis. The final RF distribution model was projected across the range of T. clusius as a binary expression of predicted presence using the ''majority vote'' rule (Liaw and Wiener 2002) . Input gopher occurrence data for the ME model were the 36 present training points discussed above, which were contrasted with 10,000 random background points using the default parameterization of program Maxent version 3.3.3k (Phillips et al. 2005 (Phillips et al. , 2006 Phillips and Dudik 2008) . Variable reduction for the ME model was conducted by running an initial model and dropping all variables with a percent contribution of , 1, then implementing backward elimination of variables using mean reduction in AUC based on test points across folds in 10-fold cross-validation as the measure of variable importance at each step. The ME model was projected across the range of T. clusius as a binary expression of predicted presence using minimum training presence as the threshold rule, because we have a high degree of confidence in the accuracy of our records for T. clusius (Phillips et al. 2005) .
RESULTS
Gopher identification.-In all cases our identification of gophers based on qualitative pelage characteristics matched the genetic classification of McDonald and Parchman (2010) , demonstrating that identification of T. clusius is possible based on field observations without the need for karyotyping, genetic analysis, or morphometric measurements. T. clusius is best distinguished from T. idahoensis and T. talpoides by a complete absence of dark hair on or around the ears, which are uniformly buff colored and have a fringe of hair that is lighter or matches the color of the dorsum (Fig. 2) . In contrast, T. talpoides has an obvious dark auricular patch that often encircles the ear. The size of the dark auricular patch and dorsal pelage color vary greatly across individuals of T. talpoides, but the ear fringe is always darker than the dorsum, whereas the ear fringe of T. clusius is never darker than the dorsum. Even when gophers lack pelage on the ears, the color of the skin of the pinnae seems to serve as a reliable substitute. It seems that T. idahoensis also has a dark auricular patch, but that it does not extend dorsally, and that it has an ear fringe that is usually lighter than the auricular patch and matches the color of the dorsum. Auricular traits as a means to distinguish T. idahoensis from T. talpoides should be considered tentative and worthy of further study, because field sampling was focused on T. clusius and resulted in a limited sample of T. idahoensis from a small proportion of its range. A post hoc analysis of measurements from gophers captured in our surveys, which were identified by the above pelage characteristics, confirmed that T. clusius is generally smaller than T. talpoides ([Supporting Information S4, DOI: 10.1644/13-MAMM-A-226.S4]; weight in grams: T. clusius:X ¼ 53.4, SD ¼ 6.0; T. talpoides:X ¼ 74.8, SD ¼ 16.7; body length in millimeters: T. clusius:X ¼ 110.6, SD ¼ 10.5; T. talpoides:X ¼ 129.1, SD ¼ 11.6.), but there is overlap between species, so such measurements are not diagnostic in the field.
Fresh pocket gopher activity was detected in 78% (n ¼ 105) of the quarter sections searched, suggesting that pocket gophers are relatively common in south-central Wyoming. Gopher traps were placed in 84 of the occupied quarter sections, and gophers were captured in 66 of these, 71% of which were occupied by T. talpoides, 29% by T. clusius, and 8% by T. idahoensis. These percentages sum to more than 100 because T. talpoides was captured in 3 quarter sections where T. clusius also was captured and 2 quarter sections where T. idahoensis was captured, suggesting that if habitat segregation occurs it could be at a fine scale. Tunnels at sites occupied by T. clusius were narrower (median ¼ 5.0 cm) than those of T. talpoides (median ¼ 7.0 cm; U ¼ 344, P , 0.001), presumably because T. clusius is a smaller-bodied animal.
Capture rates did not differ between gopher species (t 58 ¼ À0.811, P ¼ 0.421). The combined capture success for all species was 5 gophers per 100 trap nights, resulting in 21 captures of T. clusius, 89 captures of T. talpoides, and 5 captures of T. idahoensis. The distribution of captures suggests that T. clusius may be limited to eastern Sweetwater and western Carbon counties (Fig. 3) . The Green River and several large reservoirs form a major north-south landscape feature that bisects Sweetwater County. Although sites were trapped both east and west of the Green River (n ¼ 98 and 38, respectively), no T. clusius was captured west of the river and no T. idahoensis was captured east of the river. This suggests that the Green River may be a range-limiting feature that defines the separation between T. clusius and T. idahoensis, although more-extensive sampling targeting this potential barrier is necessary to resolve the issue.
Habitat.-The MRPP analysis of habitat data showed a marginally significant difference between sites of T. talpoides and reference sites (A ¼ 0.009, P ¼ 0.058), whereas sites occupied by T. clusius were significantly different from both reference sites (A ¼ 0.017, P ¼ 0.022) and sites of T. talpoides (A ¼ 0.033, P ¼ 0.008), suggesting T. clusius is a habitat specialist that is associated with specific features not well represented at either sites of T. talpoides or unoccupied sites. Exploration of individual cover variables indicated that, compared to sites of T. talpoides, sites of T. clusius had more bare ground (U ¼ 707, P , 0.001), fewer surface rocks
3.-Overlay of distribution models of Thomomys clusius generated from recent pocket gopher surveys in Wyoming using Random Forests (blue) and Maximum Entropy (yellow), and sample locations on which the models were based. Areas of model overlap (green) are considered particularly likely to contain T. clusius.
(U ¼ 261, P ¼ 0.007), less litter cover (U ¼ 177, P , 0.001), less big sagebrush cover (U ¼ 152, P , 0.001), less yellow rabbitbrush cover (U ¼ 178, P , 0.001), greater Gardner's saltbush cover (U ¼ 811, P , 0.001), and greater winterfat cover (U ¼ 626, P ¼ 0.003; Figs. 4A-G). Sites of T. clusius also occurred on flatter slopes (U ¼ 256, P ¼ 0.006), and had soils with more clay (U ¼ 436, P ¼ 0.001), less sand (U ¼ 135, P ¼ 0.002), and a finer mean particle size (U ¼ 121, P , 0.001) than sites of T. talpoides (Figs. 4H-K) .
The RF habitat model was highly discriminative, resulting in overall classification success of 84% (OOB error rate 16%). The 4 variables retained in the final RF model exploring habitat associations were percent cover of Gardner's saltbush, percent cover of yellow rabbit brush, percent ground cover of litter, and percent cover of big sagebrush (Fig. 5 ). Gardner's saltbush cover was clearly the most important variable in the RF model, and the simplified CART model contained only a single classification rule: sites where percent cover of Gardner's saltbush was greater than 0.1% (i.e., effectively any cover above 0) was predicted to be occupied by T. clusius, whereas sites below that threshold were predicted to be occupied by T. talpoides. This simple classification scheme resulted in a low omission error for T. clusius (4.8%) at the expense of a slightly higher commission error (14.3%). From a conservation perspective, the cost of mistakenly omitting relatively rare sites of T. clusius is greater than that of mistakenly including sites of the more common T. talpoides, so we found this error structure to be acceptable.
Distribution.-The optimal RF distribution model contained 7 variables, had OOB error of 20.8%, and a mean AUC over all cross-validation folds of 0.84, whereas the optimal ME model contained 8 variables and had a mean cross-validation AUC of 0.94. Both models were thus highly discriminative. The 2 models had a moderate degree of spatial overlap (Cohen's kappa ¼ 0.34-Cohen 1960) suggesting a fairly restricted distribution for T. clusius (Fig. 3) . The variable set for the distribution models substantially corroborated the habitat analysis, lending further support for the importance of those habitat variables. The most important relationship in both the RF and ME models was a positive association with fine-scale Atriplex dominance, followed by variables indicating avoidance of sagebrush (Artemisia spp.), positive associations with intermediate daily and annual temperature ranges, and negative associations with areas of variable topography (Table  1) .
DISCUSSION
Results indicate that T. clusius is a clearly identifiable species based on field characteristics, is uncommon throughout its limited range, and has habitat associations that separate it from the more common T. talpoides. Although the extent of occurrence of T. clusius increased greatly as a result of the data reported in this study, the species still seems endemic to a very small portion of southern Wyoming. Within this geographic range, T. clusius is rare compared to the more common T. talpoides, being less than half as prevalent on the landscape. Additionally, both our site-based habitat analysis and distribution modeling indicate that T. clusius is limited to areas with Gardner's saltbush, particularly in association with other moderately halophytic species such as winterfat. This suggests an association between T. clusius and salt desert scrub communities typically found in relatively flat areas of finetextured saline substrates in and near the Great Divide Basin (NatureServe 2013). Even though habitats characterized by Gardner's saltbush are more common within the range of T. clusius than adjacent areas of Wyoming, they still represent a very limited area of potential habitat within a landscape largely dominated by big sagebrush.
The role of Gardner's saltbush as an indicator of the presence of T. clusius deserves further investigation. Although Gardner's saltbush could be a forage species for T. clusius, other Thomomys spp. feed primarily on forbs (Keinath and Beauvais 2006) . Further, the fact that even very low cover of Gardner's saltbush (0.14%) indicates presence of T. clusius suggests that it is more likely an indicator of other environmental variables that we did not quantify. For instance, it could be that T. clusius is associated with shallow topography and fine, saline soils that tend to favor halophytic shrubs, but that the presence of Gardner's saltbush itself synthesizes these tendencies more accurately than the variables themselves. Further, it is not clear whether the association of T. clusius with these areas stems from a particular aspect of its biology (i.e., whether it is selecting for such habitats), or if it is being excluded from more productive areas by the larger and more common T. talpoides. Although the mechanism of separation remains unclear, either case suggests that T. clusius has greater constraints on its habitat use and distribution than does T. talpoides. We believe that continued exploration of habitat associations with this issue in mind is an important next step that could yield useful insights into ecology of T. clusius and ultimately aid conservation efforts.
Even lacking a mechanistic understanding of habitat associations of T. clusius, the fact that they are so clear affords managers with a valuable tool to assess gopher habitat. Within south-central Wyoming, any area containing measurable cover of Gardner's saltbush, particularly on shallow slopes and in combination with winterfat, could be potential habitat for T. clusius. When gopher mounds are present, the actual capture and morphological examination of gophers is still necessary to conclusively determine which species occupies the site, which we have confirmed can be accurately assessed by visual examination of captured animals. When trapping gophers is not feasible, classification error based on saltbush presence may be sufficiently low that it could be used to provisionally identify a site as being suitable for T. clusius. If active gopher mounds are present in such a situation, the presence of T. clusius can be further supported by measuring the width of gopher tunnels, with smaller tunnels increasingly likely to be occupied by T. clusius.
Our distribution models performed well, and the fact that the important variables largely match our understanding of sitelevel habitat associations is further support for them being meaningful models that accurately portray distribution of T. clusius. We have particular confidence that the area of overlap between these models (Fig. 3) reflects a high likelihood of suitable habitat T. clusius, although the general rarity of T. clusius on the landscape suggests that much of this area is likely unoccupied. Field investigation of areas predicted suitable for T. clusius, particularly areas where the 2 distribution models disagree, where there are apparent gaps in distribution, and at distributional limits, could result in worthwhile refinements to these models and to our understanding of the underlying habitat associations. Also, the variables we used to parameterize the distribution models (notably the index of Atriplex cover and soil texture) were coarse, landscape-level approximations that probably limit accuracy of the final distribution maps. Once we have a better mechanistic understanding of habitat preferences of T. clusius, refinements to predictor variables, although difficult, would likely result in a more spatially accurate representation of distribution of T. clusius.
Its restricted range, relative rarity, and relatively strong association with limited habitat features all suggest that T. clusius could be sensitive to habitat change (e.g., Cardillo et al. 2008; Davidson et al. 2009 ). As such, we believe monitoring the population of T. clusius in the face of impending changes to the central Wyoming landscape is important to its long-term conservation, both as a means to identify potential impacts and understand the mechanisms behind those impacts, should they occur. This necessitates a baseline estimate of the current population and a system for tracking population trends, neither of which is currently available. 
SUPPORTING INFORMATION
SUPPORTING
